Models with sample-selection biases are widely used in various fields of economics such as labour economics (see Maddala, Amemiya, and Mroz). The models are usually estimated by Heckman's two-step estimator. However, Heckman's two-step estimator often performs poorly (see Wales and Woodland, Nelson, Paarsch, and Nawata). The data used in this study originated from the survey was conducted by the National Population and Family Development Board of Malaysia under the Ministry of Women, Family and Community Development of Malaysia, called the Malaysian Population and Family Survey 1994 (MPFS, 1994). The survey was conducted through a questionnaire, were randomly and specifically for married women. The data set focus on married women which provides information on wages, educational attainment, household composition and other socioeconomic characteristic. The Original sample data based on Mroz (1987) , there are 4444 records married women. It is necessary to use the maximum likelihood method to estimate the models in such cases. For solving uncertainty data of a parametric sample selection model, in this paper needs to consider the models estimation using fuzzy modeling approach, called Fuzzy Parametric Sample Selection Model (FPSSM). Fuzzy Parametric sample selection model (FPSSM) is builds as a hybrid to the conventional parametric sample selection model. Finally, the result showed, FPSSM by Maximum Likelihood Estimator (MLE) estimates of the mean, Standard Deviation (SD).
Introduction
The majority of the population of Malaysia is the Malays, but their economic power is not equivalent to those positions. In 1970, only holds 1.9% Bumiputra Malaysia's economy, while non-Malays (mainly Chinese) holds 37.4%, and the rest in the hands of foreigners. In 1971 a new economic policy is applied. New economic policy aimed to eliminate poverty and eliminate "racial identification on the economic function" through a "thriving economy"; New Economic Policy target of 30% Bumiputra holding the economy in the next 20 years.
The model of female labour participation and wage equations in labour economics were by Gronau (1974) and Heckman (1976 Heckman ( , 1979 . The study analysis for the Malaysian Population and Family Survey 1994 (MPFS-1994) , the original sample data based on Mroz (1987) . Data collected from 4444 women heads of households through questioner. The data used in this study originated from the survey was conducted by the National Population and Family Development Board of Malaysia under the Ministry of Women, Family and Community Development of Malaysia.
In this study, method of calculating Heckman's two-step estimator is compared using modify of Heckman's two-step estimator (1979) for the α-cuts of triangular fuzzy number. However, Heckman's two-step estimator often performs poorly (see Wales and Woodland, Nelson, Paarsch, and Nawata).
It is necessary to use the maximum likelihood method to estimate the models in such cases. For solving uncertainty data of a parametric sample selection model, in this paper needs to consider the models estimation using fuzzy modeling approach, called Fuzzy Parametric Sample Selection Model (FPSSM).
Parametric Sample Selection Model
The discussion of sample selection was started by Roy (1951) in the economic literature, Roy (1951) discussed that the traditional econometric approach to the selection model adopts a more conservative approach and allows for selection on unobservables. Several methods have been proposed to cope with this problem. Later this method extended by Gronau (1974), Heckman (1974) , and Lewis (1974) . Issues are discussed regarding the sample selection bias in the context of the decision by women to Participate in the labour force or not (Schafgans, 2000) .
The most widely used procedure has been suggested by Heckman (1976 Heckman ( , 1979 ) is a process that describes the employment outcome is implemented and information from this is used, in the second stage, to obtain consistent estimates of the relevant parameters. Heckman (1976) has proposed the PSSM as follows: In Equation (1) above are error terms (u, v) which are usually correlated, so that will cause the value estimation of β 0 and β 1 unsatisfactory or inconsistent as a result of the regression equation of the dependent variable Y and independent variable X. To reduce this problem, the approach of the error terms are assumed to follow a normal bivariate distribution. In addition Heckman (1979) proposed the concept of MLE is applied to the SSM to improve the previous result. According to Schafgans (1996) , Markus (1998) Nawata (1994) using the MLE.
Maximum Likelihood Estimation
Heckman (1974) who proposed a MLE is a solution of the first to sample selection bias (Vella, 1998). It required the distributional assumption of the disturbances and Heckman made as follows:
The error terms of u i and v i are independently and identically distributed (iid) N(0, Σ) According to (Vella, 1998) that assumption above, a straightforward estimation for the parameter in equation (2.1) is done by maximizing the following average log likelihood function.
where uv  is the probability density function for the bivariate normal distribution. This estimation in equation (2) (Vella, 1998)
Fuzzy Modeling
In this research discusses the modified Parametric Sample Selection Models (PSSM) for non-participant by applying a fuzzy concept. The fuzzy modeling is based on the concept of fuzzy sets. There are three phases to discuss of FPSSM, namely fuzzification of parameters, the fuzzy environment and defuzzification. In the fuzzification stage, the value of the input variables (crisp values) is converted into fuzzy values input from the membership of fuzzy sets. The method used in this study is an alpha-cut which applied to the triangular fuzzy number for the all observation. The alpha-cut method starts from 0.2 to 0.8 with increase of 0.2. Then applied into the triangular membership function.
By using alpha-cut, the result will be obtained from (x, w, y) as follows:
The functions of membership are as below :
The same formula for ) y ( 
Data Description and Used Variables 5.1 Data Description
The data used in this study originated from the survey was conducted by the National Population and Family Development Board of Malaysia under the Ministry of Women, Family and Community Development of Malaysia, called the Malaysian Population and Family Survey 1994 (MPFS, 1994). The survey was conducted through a questionnaire, were randomly and specifically for married women. The data set focus on married women which provides information on wages, educational attainment, household composition and other socioeconomic characteristic.
The Original sample data based on Mroz (1987) , there are 4444 records married women. Data used for this study using the Malaysian Population and Family Survey 1994 (MPFS, 1994). Then the selection data which considered, there is only married women with completed information. Uncompleted information is grouped into a file invalid data and complete data is grouped into valid data. Furthermore, the processed data is only valid data. After selection sample data, there are 1850 records of married women to be grouped into valid data. Then the valid data selected again to be grouped into participant and non-participant data, selection of data based on Martin (2001). The criteria of a sample choosing for participant and non-participant married women (MPFS-94), which are:
-Husband present in 1994 -Not in school or retired -Married and aged below 60 -Husband reported positive earning for 1994. After selection, there are 62.65% or 1159 persons are classified as participating of married women and 37.35% or 691 persons are classified as non-participating of married women.
Fuzzy Used Variable
From the data set of the MPFS-1994 which contains a non-participating data, there are some exogenous variables using fuzzy concepts, rules Martin (2001) 
Endogenous Variables
The category of non-participant in the labour market included individuals either selfemployed (family business or farming) or exclusively engaged in non-market home production (Schafgans, 1996) . The highest number of married women participants and non-participants in the labour market were Malay: 616 (22.1%) and 1735 (62.1%), respectively, Chinese: 353 (12.6%) and 717 (25.7%), respectively, Indian: 107 (3.8%) and 242 (8.7%) respectively and the other races were 24 (0.9%) and 98 (3.6%) respectively.
The first dependent variable, "non-participant", is a dichotomous indicator that equal 1 if an individual is a non-participant and 0 if not. The second dependent variable is "the log of hourly wages-(HW)" in the wage equation. In Malaysia remuneration, other than basic wages, for instance allowance, bonus, etc, are an important part of total earning (Mazumdar, 1991). Schafgans (1996), therefore, mention that bonuses and payments inkind (for instance food, housing, etc) are included in the computational of hourly wages.
Fuzzy Exogenous Variables
Exogenous variables are the variables that enter into the second group, which contained both in the nonparticipation and outcome equations. For example, the variable EDU appear in the nonparticipation and outcome equations, whereas, the variables AGE and potential experiences only appears in the equal nonparticipation and outcome equations, respectively. Details of the exogenous variables are as follows: E G A The average age of married women non-participants are 33.72 years old, while the age of married women participants are 33.24 years old. This result is in accordance with Schafgans (1996) in which women participants on average younger than women nonparticipant women. These results indicated that it is consistent with the importance of increasing wage sector in Malaysia, particularly among the younger educated individuals. EDU EDU is the educational levels. This variable measures the school year are required to obtain the highest grade completed. Its measured by continuous variables. There is no measure available regarding the actual year is needed for each individual to achieve the level completed (Schafgans, 1996) . The average edu of married women non-participants are 7.35, while the edu of married women participants are 10.96. P X PE The average PEXP for non-participants of married women are 23,85 and while the PEXP of married women participants are 15.43 years.
Fuzzy Participation Equation and Fuzzy Wage Equation
According to Greene (1997) model consist of two equation. The first equation is called the participation equation. i.e. the probability of married women non-participating in the labour market. The independent variables consist of E G A (age in years divided by 10), 2 E G A (age squared divided by 100), EDU (years of education), CHILD(the number of children under 18 living in the family), and W H (log of monthly husband's wage). The dependent variable in the participant equation is a dummy variable that takes the value 1 if the woman non-participate and zero otherwise. Wages is determined by standard human capital approach, The potential experience (given by age-edu-6) available in dataset. Buchinsky (1998) is solution to deal with this problems. The wage equation which is: The fuzzy wage equation as below:
where d j = 1 (z j ≤ 0) The independent variables are EDU, P X PE (potential experience divided by 10), 2 P X PE (potential experience squared divided by 100), CHD P PEX (  P  X  PE interacted with the total number of children) and 2 CHD P PEX ( 2 P X PE interacted with the total number of children). The dependent variable used for the analysis was the long hourly wages (z).
If Participate = 1, the outcome equation is observed, as follow:
In this study are EDU and CHILD. Assumed data used in this study contained uncertainty, instead of crisp data, therefore data are more appropriate. In the participation equation, fuzzy data used for the independent variables (x). For the outcome equation the fuzzy data that was used for dependent variables was the log hourly wage (z). 
Result

Conclussion and Discussion
Heckman's two step estimator is often used in various fields of economics such as labour economics. However, Heckman's two-step estimator often performs poorly. It is necessary to use the maximum likelihood method to estimate the models in such cases. Fuzzy Parametric Sample Selection Model (FPSSM) used to solve the problem of uncertainty of the data obtained using the Parametric Sample Selection Model (PSSM).
